This paper focuses on the residential housing performance and people's lifestyle in terms of energy use. The research has to be continuously study in order to change the Asian people's lifestyle moving toward the low energy consumption. The research began with collecting data by questionnaires which already distributed to some cities of some countries in Asia. In this paper, we conducted review of energy behavior in housing of three different countries, Indonesia, China, and Thailand. Through questionnaire surveys distributed to more than 600 households, we revealed the housing unit characteristics, household characteristics, ownership of domestic electrical appliances, use of indoor thermal equipment, and monthly energy use. Based on questionnaire results from all households in the seven districts, we conducted statistical analyses to find the major factors influencing the energy use in households. Finally, the research results will be used to indicate the energy use and develop an idea for energy conservation in Asian countries. For further studies, the researchers also try to discover the new way of changing the people's lifestyle in terms of energy consumption.
Study of Literature
In response to the issue of increasing energy demand in the housing sector, several studies on residential energy use have been conducted by many researchers in Asian and Western countries. Some researches about trends of energy use and its relationship with households attributes in Japan were reviewed. Nakagami et al. [5] reported that the energy demand is expected to increase continuously as well as the increase of housing appliances ownership in Japan. They also surveyed residential energy consumption and its indicators in 18 countries, both developed and developing countries, and revealed that in the Western Countries, household energy consumption shows a trend toward saturation, but in the Asian Countries it is likely that household energy consumption will continue to rise. Kagajo et al. [6] analyzed the household energy consumption trends based on the standard models of family pattern, aging society, and its life schedule. Nomura et al. [7] conducted a study on the interrelationship between household electricity consumption and family member ages. Tsurusaki et al. [8] found that space-heating, space-cooling, lighting and usage of electronic entertainment equipment are the major influences on household energy consumption in the cold climate area, Hokkaido, Japan. Fong et al. [9] pointed out the lifestyles in terms of family pattern, employment status; employment sector, gender, and age do have a significant impact on household energy consumption, later the lifestyles were categorized as indirect lifestyles. Yu et al. [10] made a questionnaire and simulation in northeast, middle and east of China, and generated an equation to calculate the energy used for district heating of households in Shenyang, Dalian, Beijing, and Luoyang. Chen et al. [11] using Quantification Theory 1, investigated the influential factors on energy consumption in seven big cities of China in the summer time and presented a comparative study of the results. Lam et al. [12] also made the research on residential energy consumption with five different building types in Hong Kong, and evaluated the end use values. Long et al. [13] conducted an investigation on the electricity use of air conditioners in Shanghai, and got the mean monthly energy consumption values in the air conditioning seasons and transition seasons. Tso et al. [14] studied domestic energy structure in Hong Kong and found the breakdown of end use and the daily properties of energy loads by calculations, and finally revealed the influential factors of electricity use in summer and winter. Yoshino et al. [15] carried out the investigation to 240 houses during the winter from 1998 to 2000 by means of questionnaire in terms of the space heating and indoor thermal environment of residential buildings in three big cities of China. Ogawa et al. [16] carried out research to investigate the characteristics of building energy standard of the residential building in China and classified the climate zones based on thermal environment design, specified new standard of sunlight, lighting, and ventilation. Wei et al. [17] analyzed the current condition of urban and rural residential energy consumption of Jilin, China by establishing a model of residential energy demand, which can predict energy demand based on demand types and environmental load until 2020. Quyang et al. [18] identify the changes in the occupants' behavior of residential housing in Hangzhou, China, and predicted that residential electricity use will increase continually in the near future due to improved standards of living and a greater dependency on electric appliances, also more than 10% of household electricity use can be conserved by informing occupants of energy-saving measures to improve their behavior. Hubacek et al. [19] examined the contribution to CO 2 emissions (I) of population growth (P), affluence (A) (representing different lifestyles and consumption patterns) and CO 2 intensity (T) representing technology. Kang et al. [20] developed energy load prediction equations which can be easily used to estimate the energy consumption of multi-residential buildings in Korea by using Orthogonal Array to carry out simulation and investigated the relative importance of each energy factor with ANOVA. Yoo et al. [21] identified the changes in occupants' lifestyles using national statistics survey data, and then estimations were made by connecting each occupant activities to the corresponding residential appliances.
In the Western societies, numerous researches about residential energy use and family lifestyle were also reviewed in this paper. Wood et al. [22] emphasized the importance of time-series electricity use analysis of each residential appliance in a particular house, in order to reflect the occupant's characteristics and how those characteristics impact electricity use in the UK. Diamond et al. [23] characterized the physical environment and identified the forces that would be influential in making implications for the future energy use in US buildings. Brounen et al. [24] analyzed the extent to which the use of gas and electricity is determined by technical specification of dwelling as compared to demographic characteristics of the resident in Dutch homes, revealed that the gas consumption is determined principally by structural characteristics, while electricity consumption varies more directly with household composition, income, and family structure. Haas et al. [25] investigated the impact of the thermal quality of buildings, consumer behavior, heating degree days, building type (single-or multifamily dwellings) on residential energy demand for spaces heating have been investigated in Austria. Linde'n et al. [26] based on a survey of 600 Swedish households, revealed those behavioral patterns that are efficient and those that need to be improved for energy conservation, after that several policy instruments for change were identified in the study and they include combinations of information, economic measures, and administrative measures and more user friendly technology as well as equipment with sufficient esthetic quality. Olexsak et al. [27] compiled 274 measurements of observed changes in electricity demand caused by Earth Hour events in 10 countries, the events reduced electricity consumption by 4% on average, with a range of +2% (New Zealand) to −28% (Canada). Leighty et al. [28] investigated the changes in behavior and technology induced by a transient crisis which can permanently lower electricity use in Juneau, Alaska by 25% and concluded persistent electricity savings appear to be the result of reduced thermostat settings, continued CFL bulb use, keeping fewer lights on, unplugging appliances when not in use, use of power-saving settings on appliances, and showering behavior (both shorter duration and fewer).
Several studies have obtained the major influential lifestyle factors on household's energy use and proposed some strategies to change the behavior of occupants, but the sample mostly were randomly taken, especially in terms of household's types. In this study, we conducted surveys in Asian big cities: Shanghai (China), Jakarta (Indonesia), and Bangkok (Thailand) to more than a thousand respondents in order to grasp the house energy situation in developing and developed countries. In this paper, we selected some local cities of three countries and targeted the younger nuclear families aging between 20's to 40's (married couples with children, or single parent with children) as representative for future energy demand. The large number of feedback and unique database are new contribution to this research field, since it is very difficult for researcher to conduct such kinds of questionnaire surveys in different countries and especially in Japan due to privacy issues and strict rule of local government. Furthermore, we also contribute to the discussion on energy use pattern by types of houses and energy sources.
Survey on Lifestyle and Housing Energy Consumption
The research framework can be seen in Figure 1 . The great differences of the climate and architecture characteristics among three countries lead to residential indoor environment and energy usage structures in different countries having their own characteristics. For that reason a survey was carried out for these three countries from August 2011 to December 2012 among more than 4500 households in total of all countries. Questionnaire distribution and collection were done through local cooperative school with their teacher's assistance. Questionnaire has seven parts: building characteristics, family income and outcome, building appliances, family characteristics, life style, interior air quality condition, and effort on energy consumption reduction. The investigated contents are shown in Table 1 . The types of buildings involved in the survey range from low-rise to high-rise building, the monthly energy consumption data of gas & electricity and field measurement data of humidity & temperature in a year were obtained also.
In Indonesia the survey was conducted from September 2011 to October 2011 among 500 households in the transition time between rainy season and dry season respectively, which were selected in urban area. Almost of the data were collected from three big cities in Java Island, are Jakarta, Bandung, and Semarang City. In China the survey was conducted from September 2011 to December 2011, between summer and autumn, which were selected in Shanghai area, among more than 800 households. In Thailand the survey data was collected from Bangkok City in the same period with Indonesia survey. Table 2 shows the building characteristics among all investigated households and its comparison of three different countries. As for the architecture floor area, 32.7% households from Indonesia and 34% households from Japan are between 121 m 2 and 200 m 2 , which is the largest one in the country. The 91 m 2 -120 m 2 is dominating in China, probably is an impact of economic growth in Shanghai, the land also getting higher. While in Indonesia there is 2% households are have less than 15 m 2 of floor area, less than the minimum standard of Indonesian housing, which is 36 m 2 . For the building type, in Indonesia, 94% buildings investigated are detached house which is the largest one. 3.3% buildings are low cost apartment which received government's subvention. 2% buildings are shop houses; houses with commercial space under it. 0.7% buildings are apartment or mansion without subvention. Thailand situation has similarity on the detached house domination, it is about 75%, but the apartment number is much bigger than Indonesia, about 25%. China situation is different, the house building development growth vertical, 72.2% is hi-rise apartment. As for floor level, there are no significant differences between 1 floor and 2 floors in Indonesia, but in Thailand and China almost of the building are higher than two-storey. In Indonesia most of buildings were built between 1990 and 2000 accounting for 39 %, Thailand is 49% were built around year 2005. The newest building dominate in China, about 36% were built after year 2005. In Indonesia and Thailand, most of buildings use concrete as main structure each is s about 43.3% and 90%. GRC is really popular in China, reach 66.1%, followed by concrete. While about 21.7% and 3.3% are each using wood and bamboo as the main structure which is the traditional building style (Javanese and Sundanese traditional house) in Indonesia. As for house status, 91% and 84% households in Indonesia and Thailand choose to buy their house. Probably they feel more secure if the families buy the houses also the land price still affordable for most of citizen. Only 9% and 16% households rent the houses. Different with China, more than 70% householder rent their house, as the impact of vertical development. Figure 2 shows the electricity and water consumption value comparison between Indonesia and Thailand. All the energy use converted to calorific value in Mega Joules. The gas consumption is difficult to track and make the comparison because householder in the country like Indonesia and Thailand consume gas from the LPG tube which they bought every three weeks or 1 month depend on their need. But in the China, some area already consumes gas from the pipe. From the Figure 2 , the comparison between Thailand and Indonesia has slightly different in electricity price, but it has similar shape in the respondent number as shown in black parabolic line. Although, there is growth of consumption in Indonesia from point 2000 MJ/year, means there are some household using the electricity bigger than the average (orange parabolic line). In the other hand, China has different consumption graphic pattern, it has wider variation of user's lifestyle makes the average energy consumption is bigger than the other two countries.
Basic Information

Energy Use
Household Appliances
In order to find an idea of future energy conservation method, the influence factors of residential energy consumption has to be analyzed, also the reasons which result in the differences of energy consumption quantities between high and low energy use family group need a further analysis. Housing appliances user comparison between Indonesia, Thailand, and China can be shown from Figures 3-9. The research investigate almost all of the electric equipment in residential housing, but in this paper the only the housing appliances that consume high energy to be described, such as refrigerator, microwave oven, television, computer, and type of stove. Figure 3 shows that more than 94% China families and about 60% Thailand families have more than 1 unit refrigerator in their house. As Figure 5 , the microwave oven not really popular in Indonesia and Thailand, but more than 87% families in China have and always use the microwave. Figure 5 shows the similarity of the television composition user, until nowadays, televisions are being the primary need of families. Like television, computer and laptop have been modern people lifestyle, shown in Figure 6 , almost all countries have more than 1 unit computer in the families. Figure 7 shows the gas stove user composition, Thailand is higher at non-user families in gas stove, probably because the Thai people prefer to buy food rather than cook the food by themselves, different with Indonesian and Chinese who still like to cook for the family. Indonesia and south part of Thailand are still in the tropical climate zone, mean it only have two main seasons, dry season and rainy season. Even so, the average temperature in Thailand is higher than Indonesia, the result shows there are more than 60% families who have and always used the air conditioner in their houses. Different with those two countries, China has been divided five architecture thermal zones, the very cold zone, the cold zone, the moderate zone, the hot summer & cold winter zone and the hot summer & warm winter zone, its make the insulation and air conditioning system in China are the important thing to reach the thermal comfort. In the other hand, there are more than 64% of families who did not install the air conditioning system and still comfortable with the use of electric fan. Although, there is growth of air conditioner user in the Jakarta area, it is not only because the Jakarta temperature but also because of the people's lifestyle growth.
Influential Factors on Housing Energy Use
Multiple Regression Analysis (MRA) with Quantification Theory I was used to weigh the contribution of independent variables (lifestyle types) to the dependent variable (total energy use per households). In this method, the qualitative and quantitative variables of yearly energy use can be introduced into models and be analyzed together. Firstly, the correlation analyses conducted to more than 40 variables and only the factors that have positive correlation were taken for the next stage of analyses. The significant test was taken to judge that to what extent the Partial Correlation Coefficient (PCC) was large enough, the factors will have effect to the energy use. The bigger Significance Probability (SP) has the less PCC. It means the factor has a bigger influence on the housing energy use. In order to get valid results, the regression analysis was conducted on all predicted factors. As a result, 24 factors were revealed with a high correlation score. In this case, there were 24 variables used as independent variables. Then the regression was conducted once again to include 24 factors above with the filtering method correlation score up to 95%. It means if SP less than 0.05, the factor has big influence on energy use. The score of each variable was used to analyze the influence extent of all the categories of qualitative variables (e.g. housing characteristic, family characteristic, and lifestyle characteristic), and quantitative variables (e.g. appliances ownership) on the dependent variable (yearly energy use).
In the other hand, the data filtering was conducted once again on 600 households. Only data with 100% validity was selected. According to the assumption that significance probability was smaller than 0.05 (or in other words has correlation score bigger than 95%), the factor had a big influence on energy use. As a result, the influence extent of the factors on energy use can be established in the following order in Table 3 .
Based on the survey results in Indonesia and through the application of Quantification Theory I, households energy use in Indonesia are strongly influenced by the ownership of AC, number of people stay (family member), the ownership of refrigerator, the ownership of electric fan, and the ownership of electric stove, and the ownership of gas stove.
In China, the family member, the yearly income, the land size, the housing floor number, the sleep length of the householder, the ownership of washing machine, and the housing floor size are the major factors influencing the household's energy use. 
While in Thailand, the floor area, residence period of stay, TV ownership, the electricity current contract choices, and daily cooking period have biggest influence on energy use in households. Figure 10 shows the correlation between surveyed results and predicted energy use from regression models of three countries. The coefficient determination (R 2 ) was 0.612, 0.734, and 0.791, indicating that the regression model is reasonably well fitted with investigated values. Therefore, the empirical regression equation was found to have a considerable predictive power.
Conclusions
The following conclusions can be made through this survey and comparison to the survey conducted from September 2011 to December 2011 among three countries:
1) Indonesian and Thai residential building has a lot of similarity in the physical architecture style and in occupant's behavior, probably because the similarity in the climate condition and economic situation. The slight difference between these two countries is the air conditioner use, 89% of houses installed and always use air conditioner in their houses, while Indonesia only 32% households always use the air conditioner in their house. Compare with Thailand and China, energy consumption cost in Indonesia is lower, it could be the electricity and China water tariff also lower in exchange rate. Although there are some families group consume bigger than the average. Even so, the energy consumption per capita is much lower than others, probably there is just little share consumption in space cooling and almost the people don't need the heating system. 2) Beside the climate situation, the housing appliances are very important influence factors on energy consumption in these 3 countries. There is a big possibility of family who doesn't have such kind of appliances now will follow the richer family's life standard. Not only families in one country, but also there is also possibility of country's life standard change follow the developed country. If Indonesian follows the Chinese and Thai lifestyle, it would have bigger energy consumption average because of the human population.
3) The architecture design of the housing building is also an important factor in energy conservation. From the result data, in Thailand and Indonesia, energy consumption increases with the popularity of air conditioners. To prevent the increase of energy consumption, it is necessary to design open spaces between rooms for effective ventilation, to use window openings for night time ventilation, to construct roof insulation and air tightening in rooms with air conditioner. Also, the appropriate structure material choice, building orientation, and space configuration will impact to the occupant's behavior lifestyle to consume less energy. The housing design which can maximize the natural lighting and ventilation or insulation system will reach the indoor thermal comfort without consuming much energy.
